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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a process for manufacturing a silver halide photographic film having excellent 
flatness after heal treatment, to the silver halide photographic film and to a polyester support and a process for man- 
ufacturing the support, wherein that support is comprised in the photographic film. 

BACKGROUND OF THE INVENTION 



[0002] U.S. Patent 4.141 .735 discloses that heat treatment of a polyester film at a temperature of from 50°C to its 
glass transition temperature (hereinafter occasionally abbreviated as "Tg") tends to prevent the film from generating 
core-set curl. However, when such a procedure is applied to the formation of the film on an industrial scale (that is, 50 
cm or more in width and 500 m or more in length), tightly cinching (force to tighten a roll toward the central axis of the 
roll) occurs due to heat shrinkage of the film, which is generated during the heat treatment, resulting in deteriorating 
flatness of the film. This has been an extremely serious problem for photographic photosensitive films (hereinafter 
occasionally abbreviated as "photographic materials", "photographic films" or "photosensitive films") which are required 
to have high flatness. 

[0003] For solving the above described problem, a method of adjusting a creak value between the outer surface and 
20 [he inner surface of the film to within 10 to 400 g is known, as deacribed in JP-A-6-1 23937 (The term "JP-A" as used 
herein means an "unexamined published Japanese patent application"). Although this method is sufficiently effective 
for the film 100 meters or more apart from a winding core in terms of the film length, it is still insufficient for the film 
closer to the core, that is. less than 100 meters apart from the core in terms of the film length, resulting in a flatness 
defect. This is attributable to the fact that the stress due to the tightly cinching produced becomes strongest in the 
proximate portion to the core, eventually loading to a winding distortion defect (a defect of generating twist wrinkles 
on the film in the width direction like wrung cloth). As a result, this method is disadvantageous in that it cannot sufficiently 
raise the yield after heat treatment. EP-A-0 423 630 discloses th ermoplastic resin films oriented at least in the transverse 
direction with minimized bowing phenomenon. The film has uniform physical and chemical properties in the transverse 
direction of the film and wherein the molecular orientation angle of the film changes from the central to the side portion 
so of the film 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide a process for manufacturing a photographic photosensitive 
35 material having excellent flatness after heat treatment. 

[0005] Another object of the present invention is to provide the photographic photosensitive material. Another object 
of the present invention is to provide a polyester support and a process for manufacturing it; this support is used for 

tho nhnt nnranh \r- film roforrorl 1r\ ahniia 



the photographic film referred to above. 
[0006] Other objects and effects of the present invention will be apparent from the following description. 
[0007] The object of the present invention has been achieved by providing: 



1. a polyester support comprising a polyester having a 2,6-naphthalene dicarboxylic acid content in the whole 
dicarboxylic acid residues of not less than 50 mol%, said support being bi- or more axially stretched, and having 
side edge portions and a center portion, wherein the difference between the orientation angle of the main axes of 
the polyester molecules in the side edge portions and that in the center portion is from 0° to 40°. 

2. a process for manufacturing a polyester support comprising the steps of: 

forming a polyeslei film wherein the polyester-film-forming step comprises bi- or moie axially stretching an 
unstietched polyester film which comprises a polyester having a 2,6-naphthalene dicarboxylic acid content in 
50 the whole dicarboxylic acid residues of not less than 50 mol°/o. and has side edge portions which are thickened 

by from 0. 1% to 10% of the average thickness thereof, 

slitting the formed polyester film in the lengthwise direction thereof into 2 to 30 strips, to thereby provide 
a polyester support, wherein tho difference between tho orientation angle of the main axes of the polyester 
molecules in the side edge portions and that in the center portion is from 0° to 40°. 



3 a silver halide photographic film which comprises a polyester support having coated, on at least one side thereof, 
at least one silver halide photographic photosensitive layer. 

wherein the polyester support is defined as in 1 above: and 
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4. a process for manufacturing a silver halide photographic film, which comprises the steps of 
providing a polyester support as defined in 1 . above: 

heat-treating the polyester support at a temperature of from 50°C to the glass transition temperature (Tg) of 
5 the support; and 

coaling a silver halide photographic photosensitive layer on the heat-treated polyester support. 

DETAILED DESCRIPTION OF THE INVENTION 

10 [0008] When heat treatment is carried out at temperatures from 50°C to Tg (i.e., Below Tg Annealing; hereinafter 
occasionally abbreviated as "BTA treatment") in order to prevent a polyester support film with long length and broad 
width from generating the core-set curl, the above described winding distortion defect generates in the film at the 
proximity portion to the winding core (the portion apart less than 100 meters from the core in terms of the film length). 
As a result of extensive studies on the causes of generating the winding distortion defect made by the present inventor, 

'5 the causes have been elucidated as follows. 

[0009] That is. polyester films are frequently prepared by bi- or more axially s' etching, generally, in the lengthwise 
and width wise directions to acquire strong mechanical strength. The term "lengthwise direction" used means a direction 
which is generally called the "machine direction" (i.e. , the extruding direction in a film-preparation), and the term "width- 
wise direction" used herein means the transverse direction which crosses the machine direction at right angles and 

20 which is in a plain parallel to the film surface. The stretching of the films, particularly in the widthwise direction, is carried 
out while chucking at both the side edge portions thereof, and theiefore. stretching in the center portion occurs some- 
what delayed as compared with those at the side edge portions. This difference in stretching appears in the films as 
orientation unevenness in the width direction (bowing). In applying heat to the films according to a BTA treatment or 
the like, such stretching unevenness in the width direction causes a local difference in shrinkage of the film, to thereby 

2S tends to cause a winding distortion defect. 

[0010] The orientation unevenness in the widthwise direction (bowing) which causes a winding distortion defect can 
be delected with the greatest sensitivity by using a birefringence orientation meter This measurement makes it possible 
to find an orientation angle which indicates the average orientation direction of molecules. That is, measurements of 
birefringence are done over all directions (360°). and the most frequent angle thereof is indicated as an "orientation 

30 angle", expressed by the angle from the lengthwise direction. In the orientation angle, the main axes of most molecules 
are oriented. Therefore, when the orientation angles are uniform in a film through the width direction, the main axes 
of molecules are oriented to the same direction, indicating that the orientation is uniform. 

[0011] In film-forming processes, a widthwise stretching follows a lengthwise stretching, in general. Because a width- 
wise stretching is performed while chucking the films, the stretching initially occurs at the film side edge portions near 

35 the chucks so that molecules are oriented in the directions of combined vectors composed of both the magnifications 
of the lengthwise stretching and widthwise stretching. On the other hand, equal and opposite forces are exerted from 
both the side edges on the center portion of the film, and the composed force of the widthwise stretching becomes 
zero, thus leaving only the preceding molecular orientation in the lengthwise direction. As a result, orientation in the 
lengthwise direction is only left as an apparent molecular orientation so that the orientation angle becomes 90°. Ac- 

40 cordingly, assuming values of the orientation angles are plotted through the width direction, the orientation angle is 
small in the side edge portions and prominently large in the center portion, forming a bow-like shape (bowing). Such 
difference in orientation angle, that is, a difference in the direction of molecular orientation, through the width direction 
produces ununiform heat shrinkage in the heat treatment, and the resultant ununiform shrinkage stress causes the 
winding-distortion. 

•fS [0012] Such bowing is particularly remarkable in polyethylene naphthalate (hereinafter occasionally abbreviated as 
"PEN") film. This is because the PEN film tends to generate necking as compared with polyethylene terephthalate 
(PET) film. etc. . and to cause stretching unevenness. Further the bowing tends to occur in thick film having a thickness 
of 60 um or more, parliculaily 80 um or more. This is becduse increase in thickness lends to geneiale sketching 
unevenness and to pioduce laiger ©Mentation unevenness. 

so [0013] Therefore, the difference in orientation angle between the center portion and the side edge portions of a 
support film to be subjected to a heat treatment (an average of the absolute values of the differences between the 
orientation angles in the side edge portions and that in the center portion in the width direction) is from 0° to 40°. 
preferably from 0° to 25°, and more preferably from 0' to 15°. Exceeding the above range often tends to generate a 
winding distortion defect during a heat treatment. 

55 [0014] Assuming that the width of a roll of a support to be subjected to a BTA treatment is A (meter), the support 
having such orientation angles that satisfy the above requirement can be prepared by forming a film having a width of 
2A (meter) or more and cutting down the film into the support having a width of A (meter) That is, if the orientation 
angle in both the side edge portions of the formed film having a width of 2A meter is H e (degree) and that in the center 



3 



EP0 808 864 B1 



portion is n L (degree) the difference in orientation angle between the center portion and both the side edge portions 
becomes (n c . - n c ) (degree) On the other hand, when the formed film is slit into two supports having a width of A (meter), 
the centers o( the resulting supports are located in the mean point between the side edge portion and the center of the 
formed him The orientation angle in this point will take almost an intermediate value of H c and t) c . (h c + h c )/2. Therefore, 
the dilfcrencc in orientation angle between the side edge and the new center will be {H e - (H e + H c )/2) = (H e - 0 c )/2, so 
th-il tne difference in orientation angle can be halved Similarly, when a film having a width of 3A (meter) is formed and 
slit into three strips having a width of A (meter), the difference in orientation angle of the middle strip will be (H e - B c )/ 
3 knihci reducing the orientation angle difference Thus, if a film having a broader width is formed and slit as many 
in -ice ns possible smaller orientation angle difference can be achieved. 

[0015] Howcvci forming such a broad film has adversely presented a problem of enlarging the difference in orien- 
i.iti--.i. nnqU - m the width direction. This tendency tends to occur, particularly when a formed film has a width of 1 meter 

|0016| Tin:, because during the widthwise stretching the side edge portions of the film which are fixed with chucks 
i dit i. ii i;. t.. Miclched : whereas portions closer to the center thereof are easy to be stretched to decrease the 
n m Km.".'. On. r ,uch thin portions are formed, the force exerted on the portions per unit area increases so that the 
p.: .Hi- b-xom. unsior to be stretched, and stretching in the portions is acceleratedly increased to promote the on- 
i.-iii.iiion ,!'_■ wi ll As .i result, the difference in orientation angle between the center portion and the side edge portions 
nla.j ncionic-: 1 u'.. tendency markedly increases with increase in width of a film stretched 

[Out 7] Thcfcioic the slitting applied in the present invention is particularly effective with respect to a formed film 
h.ivii g r: width ui I meler or more : more preferably from 1.5 to 15 m, and most preferably from 2 to 10 rn. On the other 
Ii^iiiU tin: uppjr l«t r »f uf the width of a fonned film is limited by film-forming machines, and the width exceeding 20 m 
is nc pinciic.-oli-: 

[0018] ruilhci ihc *bove described tendency is particularly marked with respect to a PEN film as compared with a 
PET hirr Tus is presumed as corresponding the fact that a PEN film is liable to generate necking by small stress. This 
liability 0 picsjmcd :o be caused by the fact that the skeleton of PEN is constituted of naphthalene rings having higher 
fulness ih.m P£~ no that the molecules finely line up in a plane to form a multilayer structurerto make it difficult to 
enlnnglc the Inyers, one another. 

[0019] Howcvci the slitting time of a formed film is limited in view of producibility. That is, when the film having a 
consinnt widlh sin many times, narrow supports each having a small width are produced, so that efficiency of the 
subsequent coaling process such as undercoating and formation of a photosensitive layer is markedly impaired. On 
the other hand in oider to acquire a constant width of the supports in spite of too large slitting times of the film, the 
width of h formed him must be broadened and therefore, huge film-forming equipment is required, which is difficult to 
ichIi/c in lacl The slit width of the support is preferably from 0.5 to 5 meters, more preferably from 0.8 to 4 meters, 
and most prcfciably Irom 1 to 3 meters. The number of strips slit out of a formed film is preferably from 2 to 30, more 
prclcrrtbly from 2 to 10, and most preferably from 2 to 5. 

[0020] Effective measures against this problem is to increase a thickness of the side edge portions of a unstretched 
him by 0 1°, to 10% more preferably by 0.2% to 5%, and most preferably by 0.3% to 3%, based on the average 
thickness (This rntio {%) is referred to as "thickening ratio" in the side edge portions). The width of such portions is 
preferably from 3 to 200 mm. more preferably from 5 to 100 mm, and most preferably from 10 to 50 mm. 
[0021] The thickness of the side edge portions as used herein means an average value obtained by measuring 
thicknesses at 20 points at intervals of 5 cm through the lengthwise direction on one side along a line 5 mm apart from 
the side edge of an unstretched film. The average thickness herein means an average value obtained by measuring 
thicknesses at 20 points at equal intervals through the width direction of the unstretched film. 

[0022] When the thickening ratio fails to reach the above-mentioned ranges, the side edge portions are liable to be 
thinned by chucks and therefore, stretching starts from these portions, resulting in increasing the difference between 
the orientation angle ol the side edge portions and that of the center portion. If the thickening ratio further decreases, 
damage to a lilm might occur on chucking thereof. On the contrary, exceeding the ranges leads to the undesired 
enldiged dilfuiuncc hi oiientalion angle as desciibed above. 

[0023] The width uf such "thickening poitions" of the side edge portions is piefeiably from 3 to 200 mm, more pref- 
erably from 5 to 100 mm. and most preferably from 10 to 50 mm. It is preferred that the thickness of the film does not 
abruptly but gradually decreases from the thickened portions of the side edge portions to the center portion. The de- 
crease in thickness preferably occurs within a width of 0.1 to 200 mm. 

[0024] A broad formed support having a width of 2 meters or more shows more prominent difference in orientation 
angle because the center of the support is easy to be stretched as described above. 

[0025] One ol effective measures to solve this problem is that a "middle portion" (an portion other than both the side 
edge portions, that is an portion eliminating 10% from both the edge portions in the width direction) of an unstretched 
sheel is Ihiokonnd preferably by 0 1% to 10% more preferably by 0 2% to 5%,. and most preferably by 0 3% to 3%, 
based on an Hvoraoe thickness (Such an portion is referred to as a "thickened portion"). The thickening ratio not 
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reaching these ranges fails to fully give the effect, whereas exceeding the ranges adversely results in enlarging the 
difference in orientation angle, because stretching proceeds from the periphery of the thickened portion due to the 
concentration of stress. 

[0026] The width of such a thickened portion in the middle portion is preferably from 3 to 200 mm more preferably 
5 from 5 to 100 mm, and most preferably from 10 to 50 mm. The thickness in the middle portion is preferably increased 
with increase in width of a formed film. However, too much thickening in only one portion in the middle portion (for 
example, the center in the width direction) adversely tends to generate necking due to ununiformity in thickness in the 
width direction. Therefore : the "thickened portion" is preferably divided into two or more portions, more preferably 2 to 
30 portions. Although the optimum number of the thickened portions varies depending on the characteristics of stretch- 
10 jng machines and the conditions of stretching (magnification of stretching and stretching temperatures), rates of one 
area per 1 to 3 meters in the width direction are preferred, as a rule of thumb, in performing such thickening as described 
above. 

[0027] It is preferred that the thickness does not abruptly but gradually decrease from the thickened portion to a flat 
portion. The decrease in thickness preferably occurs within width of 0.1 to 200 mm. 

'5 [0028] The adjustment of such thicknesses in the middle and side edge portions can be readily carried out by con- 
trolling in the width direction the intervals of the slit of a T-die connected to an extruder. That is, the slit is constituted 
of two plates and fixed to the T-die with plural bolts The intervals of the slit can be minutely adjusted by controlling the 
force with which the bolts are tightened. Therefore, the thickness in the width direction can be more easily controlled 
with increase in number of the bolts used for tightening, that is. with decrease in distance of the intervals between the 

20 bolts. The control of such slit intervals can also be done by checking the intervals in the width direction by use of a 
thickness gauge or by practically measuring in the width direction the thicknesses of a film prepared by extiuding a 
polymer through the T-die and then cooling it to solidify. The latter method is used in general. 

[0029] Besides the adjustment of the T-die slit, a method used preferably is to produce depressions on a cooling 
drum, which follows an extruder, at the sites corresponding to the thickened portions in the circumference direction. In 

2S this method, a molten polymer oxtruded comforts to the depressions to achieve the thickening. To perform the thick- 
ening, the temperature of the cooling drum is an important factor, and preferably adjusted to (Tg - 30°C) to (Tg i 30°C). 
At temperatures not reaching this range, the molten polymer is cooled to solidify before flowing into the depression 
and comforting. On the other hand, at temperatures exceeding this range, the molten polymer takes a long time for 
thickening, making it impossible to increase the film-forming speed 

30 [0030] The supports for use in the present invention can be formed as described above. However, in order to prevent 
the supports from generating the core-set curl, which is one of the objectives of the present invention, the supports 
are subjected to heat treatment at temperatures of preferably from 50°C to Tg, more preferably from 55°C to (Tg - 
2°C), and most preferably from 60°C to (Tg - 5°C) (Hereinafter referred to as "BTA treatment"). 
[0031] The BTA treatment may be carried out at a constant temperature (constant temperature BTA treatment). In 

35 this case, the treatment time is preferably from 5 minutes to 1500 hours, more preferably from 10 minutes to 500 hours, 
and most preferably from 30 minutes to 200 hours. 

[0032] The BTA treatment may also be carried out while gradually lowering temperature from Tg (gradual cooling 
BTA treatment). A method used more favorably is to gradually cool a film from a temperature of Tg or higher to a 
temperature less than Tg. In this case, the average cooling speed is preferably from -0 001°C/minute to -100°C/minute ( 
•*o more preferably from -0.001 °C/minute to -10°C/minute, and most preferably from -0.001 °C/m in ute to -1°C/minute. 
Further, this method also is preferably used in combination with the above described constant temperature BTA treat- 
ment. 

[0033] Prior to these BTA treatments, the films may be subjected to "pre-BTA heat treatment" at temperatures of 
preferably from Tg to (Tg + 130°C). more preferably from (Tg + 20°C) to (Tg + 110°C). and most preferably from (Tg 

-*s + 30 C C) to (Tg + 90°C). The pre-BTA heat treatment is performed to completely destroy the heat history of a polyester 
support and make it easy to effectively conduct the BTA treatment. The pretreatment is, therefore, necessary to be 
carried out at a temperature of Tg or higher. However, exceeding (Tg + 130*0) generally introduces a problem in 
handling because of increase in fluidity of a base. Accordingly, the pie-heal treatment is piefeiably carried out in the 
above-mentioned range of temperature. The time for the pre-BTA heat treatment is preferably fioin 0 1 minute to 1500 

50 hours : more preferably from 0.2 minute to 100 hours, and most preferably from 0.3 minute to 1 hour. Prolonged heat 
treatment over these ranges causes the base to be undesirably colored. The time not reaching the ranges fails to fully 
provide the effect of the pre-BTA heat treatment which makes it easy to effectively conduct the BTA treatment. 
[0034] When the support subjected to the BTA treatment or to the pre-BTA heat treatment followed by the BTA 
treatment is analyzed with a differential scanning calorimeter (Hereinafter occasionally abbreviated as "DSC"), a max- 

55 imum endothermic peak appears between (Tg - 20°C) and (Tg + 80°C). The larger endothermic peak tends to prevent 
the core-set curl of the support. 

[0035] When 10 mg of a sample is measured with a DSC in an atmosphere of nitrogen while raising temperature at 
a rate of 20°C/minule. Ihe endotherm is preferably from 100 to 1000 mcal/g The endotherm not reaching this range 
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(ails to sufficiently develop the winding habit, whereas exceeding the range results in saturating the effect of preventing 
the core-set curl The endotherm is more preferably from 1 50 to 500 mcal/g and most preferably from 200 to 400mcal/g 
[0036] When a film wound round a roll is subjected to the heat treatment as in the present invention, the initial winding 
tension per unit width of the roll is preferably from 3 to 75 kg/m. more preferably from 10 to 40 kg/m. and most preferably 

5 from 12 to 30 kg/m. The tension at the end of winding is preferably from 3 to 75 kg/m, more preferably from 5 to 35 
kq/m, and most preferably from 7 to 30 kg/m. The tension not reaching the ranges results in deforming a roll wound 
loosely by its own weight during the heat treatment whereas exceeding the ranges results in generating wrinkles due 
to tightening in winding Further, it is preferred that the tension at the beginning of winding is stronger than that at the 
end. The winding is preferably carried out with the surface for providing backing layers turned inward. 

10 [0037] Further, the diameter of the winding core round which a support is wound is preferably from 50 to 2000 mm, 
more preferably from 100 to 1000 mm and most preferably from 150 to 600 mm When the diameter exceeds these 
ranges, handling such as transport becomes difficult On the other hand, the diameter not reaching the ranges results 
in increasing the number of times the support is wound, to thereby increase in heat shrinkage stress which the support 
close to the winding core undergoes, causing the flatness to be deteriorated. 

15 [0038] The materials of the winding core for use in the heat treatment are not particularly limited. However, the 
materials which do not undergo a decrease in strength or deformation due to .eat are preferably used, and include, 
tor example, stainless steel, aluminum and glass fiber-reinforced resins. The winding cores formed thereof may be 
further lined with rubber or resins as needed. Furthermore, the winding cores may have a hollow structure to transmit 
heat to the film more efficiency, or a structure in which an electrical heater is housed or through which a high-temperature 

20 liquid is passed to make healing possible. 

[0039] Although such heat treatment can be performed at any stage between the formation of a film and the coating 
of photosensitive layers, the heat treatment is preferably carried out at a time before undercoating for the photosensitive 
layers and after the surface treatment. 

[0040] The polyester support for use in the present invention is described below. 

25 [0041] The polyester supports which can be preferably used in the present invention arc aromatic polyesters which 
have excellent mechanical characteristics and heat resistance. Although polyesters are generally produced from diols 
and dicarboxylic acids which are essential components, the aromatic polyesters comprises a dicarboxylic acid com- 
ponent mainly comprising an aromatic dicarboxylic acid. The dicarboxylic acid component may furthercomprise aliphat- 
ic or alicyclic dicarboxylic acids as needed Preferred examples of the aromatic dicarboxylic acids include 2,6-. 1 ,5-. 

30 1 ,4-. and 2,7-naphthalene dicarboxylic acids (NDCA). terephthalic acid (TPA), isophthalic acid (I PA), orthophthalic acid 
(OPA). p-phenylene dicarboxylic acid (PPDC). and the ester products thereof. Of these, 2,6-naphlhalene dicarboxylic 
acid (2,6-NDCA) and the ester products thereof are particularly preferred. 

[0042] However, the use of a hydrophilic monomer such as 3-sulfoisophthalic acid salts and sulfonaphthalene dicar- 
boxylic acid salts in the copolymerization is not undesirable, because such copolymerizUion causes deterioration in 
35 mechanical strength (particularly, elastic modulus in bending) due to water absorbed during processing. 

[0043] Preferred diols are ethylene glycol (EG), cyclohexane dimethanot (CHDM) : neopentyl glycol (NPG). bisphenol 
A (BPA), and biphenol (BP). Of these, ethylene glycol is particularly preferred 

[0044] Polyalkylene glycols such as polyethylene glycol, polypropylene glycol, polytetramethylene glycol are not 
preferred, because the use thereof causes deterioration in mechanical strength (particularly, elastic modulus in bending) 
40 due to water absorbed during processing. 

[0045] Hydroxy carboxylic acids such as p-hydroxybenzoic acid (PHBA) and 6-hydroxy-2-naphthalene carboxylic 
acid (HNCA) may be used for preparing the polyesters. Naphthalene dicarboxylic acid residues and ethylene glycol 
residues may be allowed to exist in the form of copolymer or polymer blend. 

[0046] Monofunctional or polyfunclional (trifunctional or more) hydroxy group-containing compounds (for example, 
~*s pentaerythniol and glycerin) or acid group-containing compounds (for example. Irimellitic acid) may be copolymerized 

with the above described components, as long as the resulting polyesters are substantially linear. 

[0047] In the polyester for use the present invention, hydroxy carboxylic acids which contain both a hydroxy group 

and a carboxyl gioup in the molecule (foi example, aromatic oxy acids such as hydioxybenzoic acids and to-hydioxy- 

caproic acid) can be copolymeiized. 
50 [0048] Monofunctional compounds such as benzoic acid, naphthalene monocarboxylic acids and methoxypoly- 

alkylene gtycol may be used in order to block terminal hydroxy groups. 

[0049] The glass transition temperature (Tg) of these polyesters are preferably from 65°C to 200°C. more preferably 
from 80°C to 1 90°C. and moot preferably from 100°C to 180°C. In general photographic films of the present invention 
may be exposed to an environment at 65°C, the presumable maximum temperature at the store front in summer. 
55 Therefore, the supports are required to have a Tg higher than this temperature. Further, when left in a car parked 
outdoor in midsummer, the supports may reach temperatures of 80°C or more as the most severe conditions to which 
the supports may be exposed, though it may rarely happen Therefore, the supports more preferably have a Tg higher 
than 90°C On the other hand, versatile and transparent polyesters having a Tg exceeding 200°C have not been 
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exploited yel. 

[0050] To acquire such polyeslers. the polyester comprises polyethylene naphthalate as a main component Poly- 
esters comprising naphthalene dicarboxyhc acid can be relatively easily raised their Tg. and in addition, increased in 
mechanical strength such as Young's modulus, because of the rigid molecular structure thereof. 
[0051] in such polyesters comprising polyethylene naphthalate as a main component, the content of 2.6-naphthalene 
dicarboxylic acid in the whole dicarboxylic acid residues is 50 mol% or more, preferably 70 mol% or more, and more 
preferably 90 mol% or more. This may be a copolymer or a polymer blend In view of compatibility with polyethylene 
naphthalate, preferred counterparts for the polymer blends include polyethylene terephlhalate (PET), polyacrylate 
(PAr). Polycarbonate (PC), and polycyclohexanedimethanol terephlhalate (PCT). 

[0052] However, polyethylene naphthalate homopolymers are most preferred, and polyethylene 2.6-naphthalate 
homopolymer is particularly preferred. 

[0053] These homopolymers and copolymers can be produced according to known processes for preparing polyes- 
ters. For example, a direct esterification reaction between an acid and a glycol may be carried out (direct polymerization 
process), or a dialkylesler (for example, dimethylester or diethylester is preferred) used as an acid component may 
undergo an ester exchange reaction with a glycol component, and the excess glycol component is then removed with 
the aid of heat under reduced pressure (ester exchange process). Further, an acid halide prepared as an acid com- 
ponent is allowed to react with a glycol. Of these, the ester exchange process is preferred. 

[0054] In these polymerization processes, catalysts for ester exchange reactions or catalysts for polymerizations 
may be used, or stabilizers to heat (for example, phosphorous acid, phosphoric acid, trimethyl phosphate, triethyl 
phosphate and tetraethylammonium) may be added, as needed. 

[0055] Details of the preparation processes of these polyesleis are described, for example, in Kobunshi Jikken Ka- 
qaku (Polymeric Experimental Chemistry), Vol. 5 (Polycondensation and Polyaddition). Kyoritsu Shuppan, 1980, pp. 
103-136. Synthetic Polymers V , Asakura Shoten, 1971 , pp. 187-286; JP-A-5-1 63337, JP-A-3-1 79052, JP-A-2-3420, 
JP-A-1 -275628, JP-A-62-290722. JP-A-61 -241 316. etc. 

[0056] The intrinsic viscosity of the polymer thus prepared, which is measured in o-chlorophcnol solvent at 35°C, is 
preferably from 0.40 to 0.9, and more preferably from 0.45 to 0 70. 

[0057] Preferred examples of the polyester for use in the present invention are shown below. However, the present 
invention is not limited by these examples. 



30 Examples of Homopolymers : 
[0058] 



35 



HP-1 
HP-2 



Polyethylene Naphthalate (PEN) 

[2.6-naphthalene dicarboxylic acid (NDCA)/ethylene glycol (EG) (100/100)](PEN) Tg = 119°C 
Polyethylene Terephthalate (PET) 

[terephthalic acid (TPA)/ethylene glycol (EG) (100/100) (PET) Tg = 69°C 



40 Examples of Copolymers : 

[0059] (Numerals in parenthesis show molar ratios) 



45 



50 



CP-1: 2 : 6-NDCA/TPA/EG (50/50/100) 


Tg- 


92° C 


CP-2: 2,6-NDCA/TPA/EG (75/25/100) 


Tg = 


102°C 


CP-3: 2.6-NDCA/TPA/EG/BPA (50/50/75/25) 


Tg- 


112°C 


CP-4: 2.6-NDCA/EG/BPA (100/50/50) 


Tg = 


155°C 


CP-5: 2.6-NDCA/EG/BPA (100/25/75) 


Tg = 


155°C 


CP-6: 2.6-NDCA/EG/CHDM/BPA (100/25/25/50) 


Tg = 


150°C 


CP-7: 2.6-NDCA/NPG/EG (100/70/30) 


Tg = 


145°C 


CP-8: 2.6-NDCA/EG/BP (100/20/80) 


Tg = 


130°C 


CP-9: PHBA/EG/2.6-NDCA (200/100/100) 


Tg = 


150°C 



55 Examples of Polymer Blends : 

[0060] (Numerals in parenthesis show weight ratios): 
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PB-1: 


PEN/PET (60/40) 


T9 = 


95°C 


PB 2: 


PEN/PET (80/20) 


Tg = 


104°C 


PB-3: 


PAr/PEN (15/85) 


T9 = 


i3e°c 


PB-4. 


PAr/PCT/PEN (10/10/80) 


Tg- 


135°C 


PB-5 


PAi/PC/PEN (10/10/80) 


Tg- 


140°C 


PB-6: 


PEN/PET/PAr (50/25/25) 


Tg- 


108°C 



w [0061] Ultraviolet absorbers may be incorporated into these polyesters for obtaining stability to aging. It is desirable 
that the ultraviolet absorbers do not absorb in the visible light range. The content thereof based on weight of polymer 
films is usually from 0.5 to 20% by weight, and preferably from 1 to 10% by weight. Less than 0.5% by weight of the 
ultraviolet absorbers can not be expected to provide the effect of preventing deterioration due to ultraviolet rays. Ex- 
amples of the ultraviolet absorber include benzophenone series absorbers such as 2 : 4-dihydroxybenzophenone. 2-hy- 

75 droxy-4-melhoxybenzophenone, 2-hydroxy-4-n-ocloxyben/ophenone, 4-dodecyloxy-2-hydroxybenzophenone, 2,2', 
4.4'-tetrahydroxybenzophenone and 2,2 , -dihydroxy-4,4 , >dimethoxybenzophenone. benzotriazole series absorbers 
such as 2-(2 , -hydroxy-5-melhylphenyl)benzotriazole, 2-(2 , -hydroxy-3\5'-di-t-butylphenyl)benzotriazole and 2-(2'-hy- 
droxy-3'-di-t-butyl-5'-methylphenyl)benzotriazole; and salicylic acid series absorbers such as phenyl salicylate and 
methyl salicylate. 

20 [0062] The aromatic polyester has higher refractive indexes of 1.6 to 1.7, whereas gelatin which is a main component 
of photosensitive layers provided on the polyesters has lower refractive indexes of 1 .50 to 1 .55. Therefore, when light 
enters the films from the side edges thereof, it is reflected at the interfaces between the base and the emulsion layer 
so that a light-piping phenomenon (edge fogging) occurs. 

[0063] There are known methods of incorporating inactive inorganic panicles into films and those of adding dyes 
25 thereto in order to avoid the above described light-piping phenomenon The method of adding the dyes is preferably 
used in the present invention, because they do not markedly increase film haze. 

[0064] Grey dyes are preferably used for dyeing the polyester film in view of general properties of photosensitive 
materials, and it is preferred that the dyes have excellent heat resistance in the temperature region in which the polyester 
film are made, as well as excellent compatibility with the polyester 

so [0065] From these viewpoints, commercially available dyes such as Diaresin manufactured by Mitsubishi Kasei Cor- 
poration and Kayaset manufactured by Nippon Kayaku Co., Ltd. can be used in adixture to achieve the purpose. Dyes 
as described in JP-A-7-191430 are preferably used, particularly, in view of the stability to heat. 
[0066] Slipperiness can be imparted to the polyester film of the present invention depending on the intended use, 
and incorporating inactive inorganic particles into the film or coating with a surfactant can be carried out as common 

35 means. 

[0067] Examples of the inactive inorganic particles used for such purpose include silicon dioxide (Si0 2 ), titanium 
dioxide (Ti0 2 ), barium sulfate (BaS0 4 ), calcium carbonate (CaCO^), talc : and kaolin. In order to impart slipperiness to 
the polyester film, an internal particle process in which catalysts added upon polymerizing are allowed to precipitate 
can also be utilized, in addition to the above described external process in which the inactive particles are added to 
40 polyester synthesis reaction systems. For the external particle process, silicon dioxide which has a refractive index 
relatively close to that of the polyester films is preferably used, or an internal particle process which enables precipitated 
particles to have relatively small diameter is desirably adopted. 

[0068] Further, a method of laminating a functional layer on a film can also be preferably used to enhance the trans- 
parency of the film. Means for the lamination include, for example, co-extrusion technique by the use of a plurality of 
45 extruders, a feed block or a multimanifold die. 

[0069] Surface treatment for the support for use in the present invention is described below. 

[0070] Effective measures for allowing photographic layers (for example, photosensitive silver halide emulsion layers, 
intcrlayors, filter layers, electrically conductive layers, etc.) to strongly adhere to the support formed of a polyester of 
the present invention include a method of performing surface activation treatment followed by direct formation of a 

50 photographic layer and a method of performing the surface activation treatment followed by successive formation of 
an undercoat layer and a photographic emulsion layer, the surface activation treatment including chemical treatments, 
mechanical treatments corona discharge treatments, flame treatments, ultraviolet light treatments, high-frequency 
treatments, glow discharge treatments activated plasma treatments, laser ray treatments, mixed acid treatments and 
ozone oxidation treatments, as described, for example, in U.S. Patents 2.698.241. 2.764.520. 2.364.755. 3.462.335. 

55 3.475.193. 3,143.421. 3.501.301, 3.460.944. and 3.674.531. British Patents 788.365. 804.005 and 891.469. JP-B- 
48-43122 (The term "JP-B" as used herein means an "examined Japanese patent publication"), and JP-B-51-446). Of 
these surface treatments of the supports, corona discharge treatments, ultraviolet light treatments, qlow discharge 
treatments and flame treatments are more effective, and particularly, glow discharge treatments is effective 
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[0071] Those surface treatments can be carried out according to the procedures as described in Japan Institute of 
Invent ion and Innovation Journal of Technical Disclosure , No 94-6023 

[0072] An antistatic layer is preferably provided on the support of the present invention. Antistatic agents for use in 
the antistatic laycf aic not particularly limited Electrically conductive antistatic agents or compounds having a function 

5 of regulating series of friclional electrification may also be used. 

[0073] Examples of the electrically conductive antistatic agent include metal oxides and ionic compounds. The anti- 
static agcnl preferably used in the present invention are electrically conductive metal oxides and their derivatives, 
electrically conductive metals, carbon fiber, and ^-conjugated system polymers (polyarylenevinylene, etc.) and the like, 
which do nol lose antistatic effect even after processing. Of these, particularly preferred electrically conductive materials 

10 are crystalline metal oxide particles 

[0074] The electrically conductive metal oxide particles are most preferabfy fine particles of at least one crystalline 
metal oxide selected from zinc oxide (ZnO), titanium dioxide (Ti0 2 ). tin oxide (Sn0 2 ), aluminum oxide (Al 2 0 3 ), indium 
oxide (IruO-j) silicon dioxide (Si0 2 ), magnesium oxide (MgO), barium oxide (BaO), molybdenum oxide (M0O3) and 
vanadium pentoxide (V 2 0 5 ). and fine particles of compound oxides from these metal oxides. Of these, particularly 

is preferred clcctncally conductive materials are those which contain tin oxide as a main component and about 5% to 
20% ol antimony oxide and/or other components (for example, silicon oxide, boron, and phosphorus). The tine particles 
of these elect nca'ly conductive crystalline oxides and of the compound oxides thereof preferably have a volume resis- 
tivity ol 10 7 Licm or less more preferably 10 6 iicm or less, and most preferably 10 5 iicm or less. 
[0075] Details ol those electrically conductive materials and coating methods are described in Japan Institute of 

20 Invention and Ini. ovation. Journal of Technical Disclosure . No. 94-6023, and formation of the antistatic layer can be 
put into piriuiiuu nccuidmg thereto. 

[0076] The uncc-rcon: layer which are provided between the surface-treated support and a photosensitive layer is 
described below 

[0077] The foim.ii on of the undercoat layer can be carried out by one of the following two methods: a multilayer- 
2S superposing mcthoc m which a first layer that well adheres to a support (hereinafter abbreviated as a "first undercoat 
layer") and a second l.iyor that well adheres to both the first undercoat layer and a photographic layer (hereinafter 
abbreviated ao a "serond undercoat layer) are successively provided; and a monolayer method in which only one layer 
that well adheres to both a support and a photographic layer is provided. 

[0078] In the mnlhlHynr-superposing method, examples of the material for use in the first undercoat layer include, 
so for example copolymers prepared from monomers selected from vinyl chloride, vinylidene chloride, butadiene, vinyl 
acetate, styreno HCfyicnnrile. methacrylic acid esters, methacrylic acid, acrylic acid, itaconic acid, and maleic anhy- 
dride: epoxy resin gelatin nitrocellulose: and polyvinyl acetate. The second undercoat layer generally comprises gel- 
atin as a main component 

[0079] In the monolayer method, good adhesion is obtained, in many cases, by swelling a support and interface 
35 mixing the swelled support with a polymer for undercoating. Examples of the polymer for undercoating include water- 
soluble polymers such as gelatin and the derivatives thereof, casein, agar, sodium alginate, starch, polyvinyl alcohol, 
polyacrylic acid copolymers and maleic anhydride copolymers; cellulose esters such as carboxymethyl cellulose and 
hydroxyethyl cellulose and latex polymers such as vinyl chloride-containing copolymers, vinylidene chloride-containing 
copolymers, acrylic ester-containing copolymers and vinyl acetate-containing copolymers. Of these, gelatin is pre- 
•*o ferred. The gelatin for use in the present invention may be any of known gelatin used in the art such as lime-treated 
gelatin, acid-treated gelatin, enzyme-treated gelatin, gelatin derivatives and modified gelatin. Of these, lime-treated 
gelatin and acid-treated gelatin are most preferred. 

[0080] The above described polymer for undercoating can be hardened. Examples of the hardening agents include 
chromium salts (chromium alum), aldehydes (formaldehyde, and glutaraldehyde). epoxy compounds, isocyanates, 
activated halogen compounds (such as 2.4-dichloro-6-hydroxy-s-tnazme, epichlorohydrin resins, polyamide-epichlo- 
rohydrin resins and cyanuric chloride series compounds), vinyl sulfone and sulfonyl series compounds, carbamoyl 
ammonium salt series compounds, amidinium salt series compounds, carbodiimide series compounds and pyridinium 
salt series compounds. 

[0081] In the piesenl invention, various additives can be incoiporated into the undeicoat layer as needed. They are. 
50 for example, surfactants, antistatic agents, dyes for coloring antihalation agents, pigments, coating aids and antifog- 
gants. 

[0082] Further, inorganic or organic fine particles can be added as matting agents to the undercoat layer for use in 
the present invention, as long as the transparency and graininess of images arc not substantially impaired. Inorganic 
fine particles used as the matting agents include silica (Si0 2 ). titanium dioxide (Ti0 2 ). calcium carbonate and magne- 
55 sium carbonate. Organic fine particles used as the matting agents include polymethyl methacrylate. cellulose acetate 
propionate, polystyrene, materials soluble in processing solutions as described in U.S. Patent 4.1 42.894. and polymers 
as described in U S Patent 4 396.706 These fine particulate matting agents have preferably an average particle size 
of 0 01 to 10 urn. and more preferably 0 05 to 5 urn Further, the amount thereof to be applied is preferably from 0 5 
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lo 600 mg/in 2 . and more preferably from 1 to 400 mg/m 2 

[0083] In the presenl invention, examples of the compound for use in swelling the support include are resorcin. 
chlororesorcin. o-cresol. rn-cresol, p-cresol, phenol, o-chlorophenol, p-chlorophenol. dichlorophenol. tnchlorophenol. 
monochloroacetic acid, dichloroacetic acid Irifluoroacetic acid, and chloral hydrate. Of these, resorcin and p-chloroph- 
5 enol are preferred 

[0084] Details of the undercoating materials are described in Japan Institute of Invention and Innovation. Journal of 
Technical Disclosure . No. 94-6023, and formation of the undercoat layer can be put into practice according thereto. 
[0085] The above described undercoating solution can be applied to the support by a well-known method such as 
dip coating, air knife coaling, curtain coating, roller coating, wire bar coating, gravure coating, or the extrusion coating 
to using a hopper, as described in U.S. Patent 2,681 .294. Further, two or more layers can be simultaneously coated, as 
needed, by the method as described in U.S. Patents 2,761.791, 3.508,947, 2,941,898 and 3,526,528, Yuji Harazaki, 
Coating Engineering , Asakura Shoten, 1973, p. 253, etc. 

[0086] Formation of the undercoat layer is preferably carried out after the heat treatment according to the process 
of the present invention. The undercoat layer formed for imparting adhesion properties often have stickiness. Therefore, 

is formation of the undercoating layer before the heat treatment is unfavorable because it tends to generate blocking. 
[0087] Further, in the present invention, the support can be used for the sensitive materials having a photosensitive 
silver hahde emulsion layer on both sides or on only one side thereof. In case that the support has an emulsion layei 
on one side thereof, a backing layer is preferably formed on the opposite side thereof. The backing layer generally 
comprises several layers to develop various functions, such layers including, for example, a contact layer, an antistatic 

20 layer, a layer imparting abrasion resistance, a slippery layer, an antiblocking layer, and an anlicurl layer In addition, a 
tianspaient magnetic recording layer as described in U.S. Patents 3,782,947 and 4,279,945 may also be provided. 
[0088] The order of these layers and the thicknesses thereof are not particularly limited, and in some cases, two or 
more layers having the same function may be separately provided. The thickness of each layer is preferably from 
0.0001 to 10 um, and more preferably from 0.001 to 5 pm. The total thickness of the backing layers in preferably from 

25 0.001 to 10 um. 

[0089] The constituent layers of the back side each may be formed from only a material which have the respective 
function However, the materials are commonly used together with a binder. The binder may be a hydrophobic polymer 
or a hydrophilic polymer as used for the undercoat layer, or may be crosslinked like a latex. 

[0090] One of the backing layers having various functions is an antistatic layer, which can be provided by the method 
30 as described above 

[0091] Known examples of lubricants for use in the slippery layer are polyorganosiloxanes as disclosed in JP-B- 
53-292. higher fatty acid amides as disclosed in U.S. Patent 4.275.146. higher fatty acid esters (esters of a fatty acid 
having 10 to 24 carbon atoms with an alcohol having 10 to 24 carbon atoms) as disclosed in JP-B-58-33541, British 
Patent 927.446, JP-A-55-1 26238 and JP-A-58-90633, Metal salts of higher fatty acids as disclosed in U.S. Patent 
35 3,933,51 6, esters of a straight chain higher fatty acid with a straight chain higher alcohol as disclosed in JP-A-58-50534, 
and esters of a higher fatty acid containing a branched chain alkyl group with a higher alcohol as disclosed in Interna- 
tional Publication No. 90108115.8. 

[0092] Examples of the polyorganosiloxanes include commonly known polyalkylsiloxanes such as polydimethylsi- 
loxane and polydiethylsiloxane. polyarylsiloxanes such as polydiphenylsiloxane and polymethylphenylsiloxane, orga- 

-*o nopolysiloxanes containing an alkyl group having 5 or more carbon atoms as described in JP-B-53-292, JP-B-55-49294. 
and JP-A-60-140341 , alkylpolyslloxanes containing a polyoxyalkylene group in the side chain, and modified organo- 
polysiloxanes containing an alkoxy group, a hydroxy group, a hydrogen atom, a carboxyl group, an amino group or a 
mercapto group in the side chain. In addition, block copolymers containing a siloxane unit, and graft copolymers con- 
taining a siloxane unit in the side chain shown in JP-A-60-1 91 240 can also be used as the slip agents. 

•ts [0093] Examples of the higher fatty acid and the derivatives thereof and the higher alcohols and the derivatives 
thereof include higher fatty acids, metal salts of higher fatty acids, higher fatty acid esters, higher fatty acid amides, 
higher fatty acid esters of polyhydric alcohols, and the like; higher aliphatic alcohols, and monoalkylphosphites. dialkyl- 
phosphile. liialkylphosphiles, monoalkylphosphales, dialkylphosphates and trialkylphosphales thereof: and higher 
aliphatic alkylsulfonates, and amides and salts thereof. Materials constituting the slippery layer aie described in detail 

50 in Japan Institute of Invention and Innovation. Journal of Technical Disclosure , No. 94-6023, and formation of the slip 
layer can be carried out according thereto. 

[0094] Although the use amount of these lubricants is not particularly limited, the amount thereof to be used to develop 
sufficient slippcrincss and abrasion resistance is preferably from 0.001 to 0.1 g/m 2 , and more preferably from 0.005 
to 0.05 g/m2. 

55 [0095] Most of these lubricants have high hydrophobic nature, to exhibit poor solubility in solvents. To solve this 
problem, there are a method of dissolving the lubricant in a nonpolar organic solvent such an toluene and xylene, and 
a method of dispersing the lubricant in a coating solution, and the latter method is preferably used because nonpolar 
organic solvents are difficult to handle 
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[0096] A commonly known emulsification-dispersion method can be utilized to disperse the lubricant. Specifically 
there are a method of dissolving the lubricant in an organic solvent and emulsifying in water a method of melting the 
lubricant at high temperature and emulsifying in water, a method of solid-dispersing the lubricant using a sand mill or 
a sand grinder. These emulsification-dispersion methods are described in Handbook of Emulsification and Dispersion 
Technique and Application , Edited by Kangome. Koishi and Hidaka, Science Forum edition, etc. 
[0097] In order to record various information, a magnetic recording layer as described in JP-A-6-059357 can be 
provided on the silver halide photographic material of the present invention. The magnetic recording layer is preferably 
provided on the back side of the support by coating or printing. Further, a space can also be provided in the photographic 
material in order to optically record various kinds of information. 

[0098] Silver halide photosensitive layers are provided on the support having on undercoat layer and backing layers 
provided thereon 

[0099] The silver halide emulsion layer may be any of layers for a color photograph or a black-and-white photograph. 
Photosensitive layers as described in Japan Institute of Invention and Innovation, Journal of Technical Disclosure , No. 
94-6023 are preferably provided 

[0100] Evaluating and measuring methods used in the present invention are described below. 

(1) Orientation Angle: 

[0101] After forming a film or after slitting the formed film, samples having a size of 7 cm in the widthwise direction 
and 10 cm in the lengthwise direction were cut out of the film at the center portion of the film and at portions centered 
at the respective lines 7 cm apart fiom both side edges of the support, tespectively By the use of a "automatic bire- 
fringence orientation meter" (model KOBURA-21DH, manufactured by Shin Oji Paper Co. Ltd.), measurements were 
made at 360 points for each portions over 360° at a wavelength of 590 nm to determine an orientation angel (the incline 
of optical principal axis: Incline). 

[0102] When the orientation angle of the center portion is B c , that of one side edge portion is H e . 1; and that of the 
other side edge portion is B e _ 2 , the average of (a) the absolute value of the difference between 9 C and and (b) the 
absolute value of the difference between u c and H e . 2 was made the "difference in orientation angle". 

(2) Glass Transition Temperature (Tg): 
[0103] 

(1 ) Ten mg of a sample was placed in a pan made of aluminium under a stream of nitrogen. 
K 2) Using a differential scanning calorimeter (DSC), measurements were performed in a stream of nitrogen ac- 
cording to the following procedure. 

(a) Temperature was raised up to 300°C at a rate of 20°C/minute (1st run) 

(b) The sample was rapidly cooled to room temperature to render it amorphous. 

(c) Temperature was raised again at a rate of 20 s C/minute (2nd run). 

[0104] The Tg was defined as the arithmetic mean of a temperature at which deviation from a base line begins in 
the second run and a temperature at which the deviation converges again on the base line. 

[0105] The present invention will be described in more detail with reference to the following Examples, but the in- 
vention should not be construed as being limited thereto. 

EXAMPLE 

(1) Piepaialion of Support 

(1-1) Preparation of Polyethylene Support: 

[0106] (HP-1): Polyethylene 2.6-naphthalate (PEN) into which each 54 ppm of dyes described in JP-A-7-16S309. 
compound I-6. compound I-24, and 0 ^% of spherical particles of silica, based on the solid content of PEN, were 
incorporated was prepared according to conventional ester exchange reaction procedure The intrinsic viscosity thereof 
was 0.62. The pellets were dried at 1 70°C for 4 hours, melted at 300°C. extruded from a T-die. and then rapidly cooled 
to prepare an unstrelched film. Then, the lip intervals of the T-die were adjusted so that the unstretched film had a 
thickness distribution at the side edge portions and other portions (middle portions) in the widthwise direction That is. 
the thicknesses in both the side edge portions were increased by Te%. respectively, based on the average thickness 
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of the film In the middle portion, the lip intervals were adjusted so that n number of band shaped thickened portions 
(the portion?, ihmknnnd by Tc% based on the average thickness) were produced along the lengthwise direction at equal 
intervals in the widihwisc direction (The values of Tc% were the same in each thickened portions). In Table 1 . Te% and 
Tc% are indicated as "thickening ratios", and the number of thickened portions in the middle portion (except both the 
side edges, as "number of thickening". The film was biaxially stretched, three times in the lengthwise direction at 140°C 
and 3.2 times in the widthwise direction fit 1 30°C in succession, and thereafter was subjected to thermal fixation under 
3°c> relaxation lit 24£ 0 C for 30 seconds, thus obtaining a support having a width as shown in Table 1. In all levels the 
thickness and the length of the support were 90 um and 3000 m, respectively. The width of the formed film is given by 
the number of slils multiplied by the slit width shown in Table 1 plus 0.15 (meter). The film had a Tg of 119 D C 

(1-2) Preparation of Copolymer and Polymer Blend Supports 



[01 07] CP-2 A polyester copolymer composed of 2,6-naphthalene dicarboxylic acid dimethyl ester/terephthalic acid 
dimethyl ester. ethylene glycol (molar ratio: 75/25/100) was prepared according to conventional ester exchange reaction 

is procedure The miimsic viscosity thereof was 0 62. The same dyes and spherical particles of silica as those used in 
the above descnaed PEN support were incorporated into this polymer in the same amounts as given above. The 
polyester copolymer was melted at 300°C, extruded from a T-die. the lip intervals of which were adjusted so as to have 
thickness distribution (the number of thickening and the thickening ratio) as shown in Table 1, and rapidly cooled to 
prepare an unsiicichcd film. The film was then biaxially stretched three times in the lengthwise direction at 140°C and 

20 3.2 limes in the widihwise direction al 1 30°C under the same conditions as those in the above described PEN support, 
and subsequently subjected to theimal fixation under 3% relaxation at 220°C for 30 seconds, thus obtaining a support 
having a widlh shown in Table 1 . In all levels, the width and the length of the support were 90 pm and 3000 m, respec- 
tively The wicMh of the formed film is given by the number of slits multiplied by slit widlh shown in Table 1 plus 0.15 
(meter). The Mm h.id ;i Tg of 102°C. 

25 [0108] PB 3 A pclynrylatc (intrinsic viscosity: 0.55) prepared by polymerizing tcrcphthalic acid with bisphcnol A 
according to conventional procedure and PEN prepared according to the above described procedure were mixed in a 
weight ratio ol 15 55 nnd further, the same dyes and spherical particles of silica as those used in the above described 
preparation ol the PEN support were incorporated into the polymer in the same amounts as given above. The resulting 
mixture was hlnnrlnrl by using a biaxial kneading extruder at 300°C, and then molded into pellets. The pellets were 

30 melted at 300 = O nnri oxiruded from a T-die, the lip intervals of which were adjusted so as to give thickness distribution 
(the number of thickening and thickening ratio) shown in Table 1. and rapidly cooled to prepare an unstretched film. 
The film was binxinlly stretched three times in the lengthwise direction at 145°C and 3.2 times in the widthwise direction 
at 150°C in succession and thereafter, subjected to thermal fixation under 3% relaxation fit 240°C for 30 seconds, 
thus obtaining h support with a width shown in Table 1 . In all levels, the thickness and the length were 90 pm and 3000 

35 m, respectively The width of the film formed is given by the number of slits multiplied by slit width shown in Table 1 
plus 0.15 (melcrs) The film had a Tg of 138°C. 

(1-3) Preparation of PET Support (HP-2) 

40 [01 09] A PET polymer having an intrinsic viscosity of 0.56 was prepared according to conventional procedure. This 
polymer was dried under the same conditions as those in the above described preparation of PEN, and thereafter, the 
same dyes and spherical particles of silica as those in the above described PEN were added to the polymer in the 
same amounts as given above. The polymer was melted at 290°C and extruded from a T-die, the lip intervals of which 
were adjusted so as to give a thickness shown in Table 1 . and then rapidly cooled to prepare an unstretched film The 

-*5 film was biaxially stretched 3 3 times in the lengthwise direction at 95°C and 3.6 times in the widthwise direction at 
100°C in succession, and thereafter subjected to thermal fixation under 3% relaxation at 235°C for 30 seconds, thus 
obtaining a support with a width shown in Table 1. In all levels, the thickness and the length were 90 um and 3000 
meters, respectively The width o( Ihe film foimed is given by the number of slits multiplied by the slit widlh shown in 
Table 1 plus 0 15 (meleis) The film had a Tg of 69°C. 



(2) Slitting of Supports 



[0110] The supports which had subjected to thermal fixation were slit times of the number as shown in Table 1 so 
as to be equal in slit width, respectively, and the entire length of each of the slit supports was wound round a roll. Slitting 
ss was performed according to conventional procedure, and at the same time, thickness-developing processing (knurling) 
(10 mm in widlh and 20 um in height) was carried out in both the aids edges of the supports slit. The rolls of the slit 
supports were numbered from an side edge of the support before slitting, which is shown in Table 1 as slit number 
[0111] The slit supports were thus sampled, and the orientation angles thereof were measured to determine differ- 
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oncoi in orientation angle (The side closer lo the side edge of a support before slitting was made "edge B" and the 
nlhnr sirlr: nr-, 'nrlejo A") The results are shown in Table 1 

[0112] Sliding was not performed as to some samples, the orientation angles of which were measured in both the 
side odcios and the center thereof. The results are shown in Table 1 
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[0113] The supports of all levels were subjected to the following surface treatment, formation of an electrically con- 
ductive layer. BTA treatment, and undercoating. 

(2) Surface Treatment of Support 

[0114] A glow surface treatment was performed under the following conditions 
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[0115] Four cylindrical bar electrodes having a diameter of 2 cm and a length of 120 cm were fixed to a insulating 
panel al intervals of 10 cm This electrode panel was mounted in a vacuum lank, and the supporl was passed with 
opposing to the electrode panel at 1 5 cm apart from the electrodes so as to undergo the surface treatment for 2 seconds. 
A healing roll having a diameter of 50 cm equipped with a temperature controller was arranged so that the film was in 
5 contact with the heating roll over 3/4 circumference immediately before the film pass through the electrode zone, and 
further, the temperature of the film surface was adjusted to (Tq - 50°C) by bringing a thermocouple thermometer into 
contact with the film surface between the heating roll and the electrode zone. 

[0116] The pressure within the vacuum tank was 0.2 Torr, and the partial pressure of H 2 0 in the atmospheric gas 
was 75%. The discharge frequency was 30 KHz, and the throughput strength of each level was 3kW. The vacuum 
fO glow discharge electrodes were prepared according to a method described in JP-A-7-3056. Before the support sub- 
jected to discharge treatment were wound, they were brought into contact with a cooling roll having a diameter of 50 
cm equipped with a temperature controller. 

(3) Formation of First Backing Layer (Electrically Conductive Layer): 

15 

[0117] 230 parts by weight of stannic chloride and 23 parts by weight of antimony trichloride were dissolved in 3000 
parts by weight of ethanol to prepare a homogeneous solution. An 1 N aqueous solution of sodium hydroxide was added 
dropwise to the solution until the pH thereof reaches 3 to obtain a colloidal coprecipilate of stannic oxide and antimony 
oxide. The coprecipitate obtained was allowed to stand at 50°C for 24 hours to obtain a reddish brown colloidal pre- 
20 cipitale. 

[0118] The colloidal precipitate was separated by centiifuging. The precipitate was mixed with water, and washed 
by centrifuging to excfude the excess ions. This operation was repeated three times. 

[01 1 9] 200 parts by weight of the resulting colloidal precipitate was dispersed again in 1 500 parts by weight of water. 

and the resulting dispersion was sprayed into a calcining furnace to obtain fine particles of a bluish stannic oxide/ 
2£ antimony oxide complex having an average diameter of 0.005 u.m. The fine particles had a resistivity of 25 Ucm 

[0120] A mixture of 40 parts by weight of the above fine particles and 60 parts by weight of water was adjusted to 

pH 7.0, coarsely dispersed with a stirrer, and then dispersed with a horizontal sand mill (Dynomill. manufactured by 

Willy A. Backfen AG) until the retention time becomes 30 minutes to prepare a dispersion in which part of primary 

particles were aggregated into secondary particles having a diameter of 0.05 urn. 
30 [0121] A solution having the following formulation was applied to the support so as to give a dry thickness of 0 3pm, 

and dried at 110°C for 30 seconds. 



Dispersion of the above Electrically Conductive Fine Particles (SnO2/Sb 2 0 2 , 0.15 urn) 


100 parts by weight 


Gelatin (Lime-Treated Gelatin containing 100 ppm of Ca ++ ) 


10 parts by weight 


Water 


270 parts by weight 


Methanol 


600 parts by weight 


Resorcin 


20 parts by weight 


Nonionic Surfactant (Nonionic Surfactant 1-1 3 described in JP-B-3-27099) 


0. 1 part by weight 



40 

(4) Heat Treatment (BTA Treatment) of Support: 

[0122] After finishing the surface treatment and the formation of the first backing layer, the support was healed by 
allowing them to pass through a zone maintained at temperatuies 5°C lower than glass tiansition tempeiatures (Tg) 
45 thereof, rolled up in a rolling chamber maintained at (Tg - 5°C), and then placed in a thermostatic chamber set at 
temperatures of (Tg - 5°C) for 48 hours to carry out heat treatment. The support was wound., in all cases, round a 
winding core with the surface for forming the backing layer turned inward. The winding conditions are as follows: 

Winding Core: A hollow aluminum winding core having a diameter of 300 mm and a length of 1 500 mm. 

so Support 1200 mm in width and 2000 meters in length. 

Winding Tension: Winding Core Side: 15 kg/meter ; Outer Side of Roll. 10 kg/meter. 

[0123] After the BTA treatment, the roll of the support was cooled to room temperature, and unwound (Tension 15 
kg/meter. Transporting Speed: 5 meters/minute), and the support 100 m apart from the winding core was evaluated in 
55 terms of flatness The evaluation was performed with visual inspection, and lengths of winding distortion developed 
were recorded. The results are shown in Table 1 . 
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(5) Formation of Undercoat Layer (Emulsion Layer Side): 



[0124] The support subjected lo the BTA treatment was coated with an undercoating solution having the following 
lormulrilion by using a wire bar so that the coating amount became 10 ml/m 2 dried at 115°C lor 2 minutes, and then 
wound 



Gclaln 


10.0 parts by weight 


Wrttm 


24 0 parts by weight 


M..«lltrll>Ol 


961 .0 parts by weight 


ih.; yli«. Acid 


3.0 parts by weight 


! ■< .iy..micJ.: E pichlorohydrin Resin (described in JP-A-51-3S19 (Synthesis Example 1)) 


0.5 part by weight 


N . 'Hi r.uHrictHnl (Nonionic Surfactant 1-13 described in JP-B-3-27099) 


0.1 part by weight 



■ ». F .mi »n. mi ol Second Backing Layer. 



[01 25] Aii.vi conducting the surface treatment, formation of the undercoat layer and the first backing layer, the support 
v.. i . r<v:iocl wiil i n solution having the following formulation so as to be 1 .2 pm in thickness of dried film. Drying was 
i ..mi.-ci c»m .it :cmpcmlures of (Tg - 5°C). 



Diacetyl Cellulose 


100 parts 


by 


weight 


Trimethylolpropane-3-toluenediisocyanate 


25 parts 


by 


weight 


Methyl Ethyl Ketone 


1050 parts 


by 


weight 


Cyclohexanone 


1 050 parts 


by 


weight 



(7j Fotmalion ol Third Backing Layer (Slippery Layer) 
(M i Preparation ol First Solution for Slippery Layer: 

[0126] The following mixture was heated to 90° C to make the first solution, added to the second solution described 
below hi id then dispersed with a high-pressure homogenizer lo prepare a slock dispersion for the slippery layer. 



First Solution 


Slip Agent C 6 H 13 CH(OH)(CH 2 ) l0 COOC 40 H 81 


0.7 


9 


Slip Agent n-C l7 H 35 COOC 40 H 81 . n 


1.1 


P 


Xylene 


2.5 


9 



(7-?) Preparation of Second Solution for Slippery Layer 

[0127] The following binders and solvents were added to the above described first solution for the slippery layer to 
prepare a coating solution 



Propylene Glycol Monomethyl Ether 


34.0 g 


Diacelyl Cellulose 


30g 


Acetone 


600.0 g 


Cyclohexanone 


350.0 g 



(7-3) formation ol Slippery Layer. 

[0128] The above described coaling solution was applied to the outermost backing layer using a wire bar so as lo 
bo 10 cc/m* in coating amount. 

(S) Preparation o' Photosensitive Material 

[0129] Coaling solutions having the following compositions were multilayer-coaled to form the following layers on 
all the supports lo prepare samples, multilayer color photosensitive materials. 
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(Compositions for Photosensitive Layers) 

[0130] Main materials used for the photographic layers are classified into groups as described below 



5 



ExC 


j Cyan Coupler 


UV 


| Ultraviolet Absorbing Agent 


ExM 


j Magenta Coupler 


HBS 


j High Boiling Organic Solvent 


ExY 


| Yellow Coupler 


H 


i Gelatin Hardener 


ExS 


j Sensitizing Dye 







10 

[0131] The numerals corresponding to the respective components show coating amounts thereof represented by 
the unit of g/m 2 , and the coating amounts of silver halide are indicated in terms of silver, with the proviso that the coating 
amounts of sensitizing dyes are shown by molar ratios thereof to silver halide in the same layer. 



First Layer (Antihalation Layer) 


Black Colloidal Silver 


Silver 0.09 


Gelatin 


1.60 


ExM-1 


0.12 


ExF-1 


2.0X10*2 


Solid Disperse Dye ExF-2 


0.030 


Solid Disperse Dye ExF-3 


0.040 


HBS-1 


0 15 


HBS-2 


0.02 



2S 



Second Layer (Interlayer) 


Silver lodobromide Emulsion M Silver 


0.065 


ExC-2 


0.04 


Polyethyl Acrylate Latex 


0.20 


Gelatin 


1.04 



35 



45 



Third Layer (Low Sensitivity Red Sensitive Emulsion Layer) 


Silver lodobromide Emulsion A 


Silver 0.25 


Silver lodobromide Emulsion B 


Silver 0.25 


ExS-1 


6.9X10" 5 


ExS-2 


1.8X10' 5 


ExS-3 


3 1X10' 4 


ExC-1 


0.17 


ExC-3 


0.030 


. ExC-4 


0.10 


ExC-5 


0.020 


ExC-6 


0.010 


Cpd-2 


0.025 


HBS-1 


0.10 


Gelatin 


0 87 



Fourth Layei (Medium Sensitivity Red Sensitive Emulsion Layer) 


Silver lodobromide Emulsion C 

ExS-1 

ExS-2 


Silver 0.70 
3.5X10"* 
1.6X10* 5 
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(continued) 



5 



10 



Fourth Layer (Medium Sensitivity Red Sensitive Emulsion Layer) 


ExS-3 


5.1 X10* 4 


EXC-1 


0.13 


ExC-2 


0.060 


ExC-3 


0.0070 


ExC-4 


0.090 


ExC-5 


0.015 


ExC-6 


0.0070 


Cpd-2 


0.023 


HBS-1 


0.10 


Gelatin 


0.75 



75 



25 



Fifth Layer (High Sensitivity Red Sensitive Emulsion Layer) 


Silver lodobromide Emulsion D 


Silver 1.40 


ExS-1 


2.4X10 4 


ExS-2 


1 0X10" 4 


ExS-3 


3.4X1 0' 4 


ExC-1 


0.10 


ExC-3 


0.045 


ExC-6 


0.020 


ExC-7 


0.010 


Cpd-2 


0.050 


HBS-1 


0.22 


HBS-2 


0.050 


Gelatin 


1.10 



35 



40 



Sixth Layer (Interlayer) 


Cpd-1 


0.090 


Solid Disperse Dye ExF-4 


0.030 


HBS-1 


0.050 


Polyethylene Acrylate Latex 


0 15 


Gelatin 


1.10 



50 



55 



Seventh Layer (Low Sensitivity Green Sensitive Emulsion Layer): 


Silver lodobromide Emulsion E 


Silver 0.15 


Silver lodobromide Emulsion F 


Silver 0.10 


Silver lodobromide Emulsion G 


Silver 0.10 


ExS-4 


3.0X1 0- 4 


ExS-5 


2.1X10' 4 


ExS-6 


8.0X10" 4 


ExM-2 


0.33 


ExM-3 


0.086 


ExY-1 


0.015 


HBS-1 


0.30 


HBS-3 


0010 


Gelatin 


0.73 



SNSC'OCtO •••fir- ottui<cf'j^B> i 
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Eighth Layer (Medium Sensitivity Green Sensitive Emulsion Layer): 


Silver lodobromide Emulsion H 


Silver 0.80 


ExS-4 


3.2X10' S 


ExS-5 


2 2X10' 4 


ExS-6 


8 4X1 0 4 


ExC-8 


0.010 




n 1 r\ 


ExM-3 


0.025 


ExY-1 


0.018 


ExY-4 


0010 


ExY-5 


0.040 


HBS-1 


0.13 


HBS-3 


4 0X10*3 


Gelatin 


0.80 



Ninth Layer (High Sensitivity Green Sensitive Emulsion Layer): 


Silver lodobromide Emulsion I 


Silver 1.25 


ExS-4 


3.7X10" 5 


ExS-5 


8.1X10" 5 


ExS-6 


3 2X1 0- 4 


ExC-1 


0.010 


ExM-1 


0.020 


ExM-4 


0.025 


ExM-5 


0.040 


Cpd-3 


0.040 


HBS-1 


0.25 


Polyethyl Acrylate Latex 


0.15 


Gelatin 


1.33 



Tenth Layer (Yellow Filter Layer) 


Yellow Colloidal Silver 


Silver 0.015 


Cpd-1 


0.16 


Solid Disperse Dye ExF-5 


0.060 


Solid Disperse Dye ExF-6 


0.060 


Oil-Soluble Dye ExF-7 


0.010 


HBS-1 


0.60 


Gelatin 


0.60 



Eleventh Layer (Low Sensitivity Blue Sensitive Emulsion Layer): 


Silver lodobromide Emulsion J 


Silver 0 09 


Silver lodobromide Emulsion K 


Silver 0.09 


ExS-7 


8.6X10- 4 


ExC-8 


7.0X10- 3 


ExY-1 


0.050 


ExY-2 


0.22 


ExY-3 


0.50 


ExY-4 


0.020 
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(continued) 




Eleventh Layer (Low Sensitivity Blue Sensitive Emulsion Layer): 


Cpd-2 


0 10 


CPd-3 


4.0X10" 3 


HBS-1 


0.28 


Gelatin 


1.20 



15 



Twelfth Layer (High Sensitivity Blue Layer): Sensitive Emulsion 


Silver lodobromide Emulsion L 


Silver 1.00 


ExS-7 


4.0X10- 4 


ExY-2 


0 10 


ExY-3 


0 10 


ExY-4 


0010 


Cpd-2 


0 10 


Cpd-3 


1.0X10- 3 


HBS-1 


0.070 


Gelatin 


070 



Thirteenth Layer (First Protective Layer) 


UV-1 


0.19 


UV-2 


0.075 


UV-3 


0.065 


ExF-8 


0.045 


ExF-9 


0.050 


HBS-1 


5.0X1 O* 2 


HBS-4 


5.0X10' 2 


Gelatin 


1.8 



Fourteenth Layer (Second Protective Layer) 


Silver lodobromide Emulsion M 


Silver 0 10 


H-1 


0.40 


B-1 (Diameter 1.7 pm) 


5.0X10-2 


B-2 (Diameter 1.7 u.m) 


0.15 


B-3 


0.05 


S-1 


0.20 


Gelatin 


0.70 



[0132] Further in order to improve storabihty, processability resistance to pressure, antifungal and antimicrobial 
properties, antistatic properties, and coating properties, W-l to W-3. B-4 to B-6. F-1 to F-17. iron salts, lead salts, gold 
salts, platinum salts, palladium salts, iridium salts, and rhodium sails were appropriately added to the respective layers. 

(A) Emulsions J to L were subjected to reductive sensitization using thiourea dioxide and Ihiosullonic acid upon 
preparing the grains, according to the Examples of JP-A-2-191938. 

(B) Emulsions A to I were subjected to gold sensitization, sulfur sensitization and selenium sensitization in the 
presence of sodium thiocyanate and spectral sensitizing dyes described in the respective photosensitive layers, 
according to the Examples of JP-A-3-237450. 

(C) For preparing tabular grains, low-molecular gelatin was used according to the Examples of JP-A-1 -158426 

(D) In the tabular grains, dislocation lines as described in JP-A-3-237450 were observed under a highpressure 
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electron microscope. 

(E) Emulsion L *re double structure grains containing internally high iodine cores as described in JP-A-60-1 43331 
Preparation of Dispersion of Organic Solid Disperse Dye : 



[0133] ExF-2 shown below was dispersed according to following procedure. That is, 21.7 ml ol water, 3 ml of a 5% 
aqueous solution of sodium p-octylphenoxyethoxyethoxyethane-sulfonate. and 0 5 g of a 5% aqueous solution of p- 
octylphenoxypolyoxyethylene ether (polymerization degree: 1 0) were placed in a 700-ml pot mill, and 5.0 g of dye ExF- 
2 and 500 ml of zirconium oxide beads (diameter 1 mm) were added to the mixture The contents were dispersed for 
two hours using a model BO vibration ball mill manufactured by Chuo Koki K.K., Ltd. Thereafter, the contents were 
taken out from the mill, and added to 8 g of a 1 2.5% aqueous solution of gelatin. The beads were separated by filtration 
to obtain a gelatin dispersion of the dye. Fine particles of the dye had an average particle size of 0.44 Mm. 
[01 34] Similarly, solid dispersions of ExF-3, ExF-4 and ExF-6 were obtained Average particle sizes of the fine par- 
ticles were 0.24 urn, 0.45 Mm. and 0.52 pm, respectively. ExF-5 was dispersed according to a microprecipitation dis- 
persing process as described in Example 1 of European Patent Publication No. 549 489A. The average particle size 
thereof was 0.06 urn 
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Ex C- 4 
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ExC~7 



OH 




CONH(CHz) aO-<OVCiHii(t) 




10 



SCHiCOOH 
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ExM- 2 
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ExY-3 
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ExF-5 ExF-6 




S0 3 Na S0,Na 
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HBS-1 Tricresyl Phosphate 



HBS-2 Di-n-butyl Phthalate 



w 



C3H5 



HBS-3 (t)CsH» 



1— (O)^0CHC0NH— 

(iciHu N C0,H 



75 



HBS-4 Tri(2-ethylhexyl) Phosphate 
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ExS- 4 
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[01 35] In the polyester supports in which a difference in orientation angle between both the side edges and the center 
thereof is adjusted to 0° to 40° by performing the present invention, winding distortion developing after the heat treat- 
ment (BTA treatment) can be markedly reduced, whereby photographic films exhibiting excellent flatness and a process 
for manufacturing the films can be provided. 

[0136] While the invention has been described in detail and with reference to specific examples thereof, it will be 
apparent to one skilled in the art that various changes and modifications can be made therein without departing from 
the scope of the claims. 



Claims 

1 . A polyester support comprising a polyester having a 2,6-naphthalene dicarboxylic acid content in the whole dicar- 
boxylic acid residues of not less than 50 mol%, said support being bi- or more axially stretched, and having side 
edge portions and a center portion, wherein the difference between the orientation angle of the main axes of the 
polyester molecules in the side edge portions and that in the center portion is from 0° to 40°. 

2. The polyester support according to claim 1 , wherein said difference in orientation angle is from 0° to 25°. 

3. The polyester support according to claim 2, wherein said difference in orientation angle is from 0° to 15°. 

4. A silver halide photographic film which comprises a polyester support having coated, on at least one side thereof, 
at least one silver halide photographic photosensitive layer, 

wherein the polyester support is defined as in claim 1. 

5. The silver halide photographic film according to claim 4, wherein the polyester support has been subjected to a 
heat-treatment at a temperature of from 50°C to the glass transition temperature (Tg) of the support and said heat- 
Irealmenl ol the polyester support is conducted piior to codling thereon the silver halide photographic photosen- 
sitive layer. 

6. A process for manufacturing a polyester support comprising the steps of: 

forming a polyester film wherein the polycstcr-ftlm-forming step comprises bi- or more axially stretching an 
unstretched polyester film which comprises a polyester having a 2.6-naphthalene dicarboxylic acid content in 
the whole dicarboxylic acid residues of not less than 50 mol°,o. and has side edge portions which are thickened 
by from 0.1 % to 10% of the average thickness thereof. 

slitting the formed polyester film in the lengthwise direction thereof into 2 to 30 strips, to thereby provide 

a polyester support, wherein the difference between the orientation angle of the main axes of the polyester 
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molecules in the side edge portions and that in the center portion is from 0° to 40°. 

7. The process according to claim 6. wherein the side edge portions are 0.2% to 5% thicker than the average thickness 
of the unstretched film. 

5 

8. The process according to claim 7. wherein the side edge portions are 0. 3% to 3% thicker than the average thickness 
of the unstretched film. 

9. The process according to any of claims 6-8, wherein the unstretched polyester film further has from 2 to 30 band- 
io shaped thickened portions which are aligned along the lengthwise direction thereof. 

10. The process according to claim 9, wherein the band-shaped thickened portions are 0.1% to 10% thicker than the 
average thickness of the unstretched film. 

is 11. The process according to claim 10. wherein the band-shaped thickened portions are 0 2% to 5% thicker than the 
average thickness of the unstretched film 

12. The process according to claim 11 wherein the band-shaped thickened portions are 0.2% to 3% thicker. 

20 13. The process according to any of claims 6-12, further comprising heat-treating the strips of the support at a tem- 
perature of from 50° C to the glass transition temperatuie (Tg) of the support. 

14. A process for manufacturing a silver halide photographic film, which comprises the steps of 

2S providing a polyester support as defined in claim 1 ; 

heat-treating the polyester support at a temperature of from 50°C to the glass transition temperature (Tg) of 
the support; and 

coating a silver halide photographic photosensitive layer on the heat-treated polyester support. 

30 

PatentansprOche 

1. Polyestertrager, der einen Polyester mit einem Gehalt an 2.6-Naphthalindicarbonsaure in den gesamten Dicar- 
bonsaure-Resten von nicht weniger als 50 Mol-% umfaBt, wobei dieser Trager biaxial Oder hoheraxial gestreckt 

35 ist und Seitenkantenabschnitte und einen Zentralabschnitt aufweist : worin der Unterschied zwischen dem Orien- 

tierungswinkel der Hauptachsen der Polyester-Molekule in den Seitenkantenabschnitten und jenem in dem Zen- 
tralabschnitt von 0° bis 40° betragt. 

2. Polyestertrager gemaB Anspruch 1 , worin der Unterschied im Orientierungswinkel von 0° bis 25° betragt. 

-to 

3. Polyestertrager gemaB Anspruch 2, worin der Unterschied im Orientierungswinkel von 0° bis 15° betragt. 

4. Silberhalogenid-Photographiefilm, der einen Polyestertrager umfaBt, der auf mindestens einer Seite mit mmde- 
stens einer Silberhalogenid-photographischen lichtemptindhchen Schicht beschichtet ist, worm der Polyestertrager 
wie in Anspruch 1 deliniert ist. 

5. Silberhalogenid-Photographiefilm gemaB Anspruch 4 ; worin der Polyestertrager einer Warmebehandlung bei einer 
Temperalur von 50°C bis zur Glasubeigangslemperatui (Tg) des Trageis unleizogen woiden ist und diese Wai- 
tnebehandlung des Polyestertiagers voi dessen Beschichtung mit dei Silbei halogenid-phologiaphischen lichl- 

so empfindlichen Schicht ausgefuhrt wurde 

6. Verlahren zur Herslellung eines Polyestertragers, die folgenden Schritte umfassend: 

das Formen eines Polyesterfilms : worin der Formungsschritt fur den Polyesterfilm das biaxiale oder hoher- 
ss axiale Strecken eines ungetrecklen Polyesterfilms umfaBt, der einem Polyester mit Gehalt an 2.6-Naphthalin- 

dicarbonsaure in den gesamten Dicarbonsaure-Resten von nicht weniger als 50 Mol-% umfaBt. und Seiten- 
kantenabschnnie. die urn 0 1 % bis 10 % der mitileren Dicke hiervon dicker gemacht sind. aufweisl, 
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clni Langstoilen des gebildeten Polyeslerfilms in dessen Langsrichtung in 2 bis 30 Streilen urn auf diese'Weise 

oinon Polycstortrager bereitzustellen, worm der Unterschied zwischen dem Orientierungswinkel der Haupt- 
HChscn der Polyester-Molekule in den Seitenkantenabschnitten und jenen im Zentralabschnitt von 0° bis 40° 
bciragt 

7. Verlahrcn gemaft Anspruch 6. worin die Seitenkantenabschnitle 0,2 % bis 5 % dicker sind als die mittlere Dicke 
dcs mcht-gcslrccklen Films. 

8. Verlahrcn gcmnB Anspruch 7, worin die Seitenkantenabschnitte 0,3 % bis 3 % dicker sind als die mittlere Dicke 
dcs nrchl-gcslrecklen Films. 

9. Verlahrcn gcmaO einem der Anspruche 6 bis 8, worin der ungestreckte Polyesterfilm ferner von 2 bis 30 bandfdr- 
migo voidtckic Abschnitte aufweisl. die entlang dessen Langsrichtung ausgerichtet sind. 

10. Verlahrcn qcmaf3 Anspruch 9, worm die bandtormigen verdickten Abschnitte 0,1 % bis 10 % dicker sind als die 
mitlicic U-ckc dcs nicht-gestreckten Films. 

11. Verlahrcn gcmnO Anspruch 10. worin die bandtormigen verdickten Abschnitte 0,2 % bis 5 % dicker sind als die 
millloie D-cku dcs mchl-geslrecklen Films. 

12. Verlahrcn gcmnfj Anspruch 11 , worin die bandtormigen verdickten Abschnitte 0.3 % bis 3 % dicker sind. 

13. Verlahrcn qcm;ifi cmem der Anspruche 6 bis 12, welches ferner das Warmebehandein der Slreifen des Tragers 
bci cinci T cmpcialur von 50°C bis zur Glasubcrgangstompcratur (Tg) dcs Tragers umfaGt. 

14. Verlahrcn /in Hotsicllung eines Silberhalogenid-Photographiefilms, das die folgenden Schritte umfaRt: 

das BofriKiniion eines Polyestertragers, wie er in Anspruch 1 definiert ist. 

das Warmebehandeln des Polyestertragers bei einer Temperatur von 50°C bis zur Glasubergangstemperatur 
(Tg) dcs Tragers. und. 

das Bcschichtcn des warmebehandelten Polyestertragers mil einer Silberhalogenid-photographischen licht- 
emplindlichcn Schicht. 

Revendications 

1 . Support de polyester comprenant un polyester ayant une teneur en acide 2.6-naphtalenedicarboxylique d'au moins 
50 % en moles des restes d'acides dicarboxyliques totaux, ledit support etant etire bi- ou plus-axialement, et ayant 
des parties de bord laterales et une partie centrale, dans lequel la difference entre Tangle d'orientation des axes 
principaux des molecules de polyester dans les parties de bord laterales et celui dans la partie centrale est de 0° 
a 40°. 

2. Support de polyester selon la revendication 1 , dans lequel ladite difference d'angle d'orientation est de 0* a 25°. 

3. Support de polyester selon la revendication 2, dans lequel ladile difference d'angle d'orienlalion est de 0' a 15°. 

4. Film photographique a base d'halogenure d'argent qui comprend un support de polyester ayant ete revetu : sur au 
moins une de ses laces, d'au moins une couche photographique photosensible a base d'halogenure d'argent, 

dans lequel le support de polyester est tel que defini dans la revendication 1 

5. Film photographique a base d'halogenure d'argent selon la revendication 4. dans lequel le support de polyester 
a ete soumis a un traitement thermique a une temperature allantde 50°C a la temperature de transition vitreuse 
(Tg) du support el ervce que ledit traitement thermique du support de polyester est effectue avant le depot sur 
celui-ci d'un revetement de la couche photographique photosensible a base d'halogenure d'argent 
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6. Proccao do fabrication d'un support de polyester cornprenant les etapes consistant a . 

(onncf un lilm de polyester, sachant que I'etape de formation du film de polyester comprend un etirage bi- ou 
plus-axial d'un film de polyester non etire qui comprend un polyester presentant une leneur en acide 2.6-naph- 
tnloncdicarboxylique d'au rnoins 50 % en moles des restes d'acides dicarboxyliques lotaux, et qui presenle 
des parlies de bord laterales qui sont epaissies de0,1 %a 10% par rapport a I'epaisseur moyenne decelui-ci. 
londf c Ic film de polyester forme dans le sens de la longueur du film en 2 a 30 rubans pour obtenir ainsi 
un supporl de polyester dans lequel la difference entre Tangle d'orientation des axes principaux des molecules 
do polycslcr dans les parties de bord laterales et celui dans la partie centrale est de 0° a 40°. 

1 1' 

7. f km ec^ idcn I* revendication 6, dans lequel les parties de bord laterales presentenl une epaisseur supeneure 
i. 0 :• r\ £, ".. ri I'epaisseur moyenne du film non etire. 

8 f i. « •„ om n u revendication 7. dans lequel les parties de bord laterales presentent une epaisseur supeneure 
cit - 1 • ,\ n I'epaisseur moyenne du film non etire 

9. Kiotix:^ i-elcn rune quelconque des revendications 6a8, dans lequel le film de polyester non etire a en outre 2 
.'if i p.uiiot, civ»issies sous forme de bandes qui sont alignees dans le sens de la longueur du film. 

-0 to. f-toi ecu ooiun I.-: revendication 9, dans lequel les parlies epaissies sous forme de bandes presentenl une epaisseur 
-up jnuunj du 0 1 "o a 10%a I'epaisseur moyenne du film non eliie. 

11. Pioccce selcn in revendication 10. dans lequel les parties epaissies sous forme de bandes presentent une epais- 
ccu- supeneure dc 0.2 °/o a 5 °,\> a I'epaisseur moyenne du film non etire. 

12. Procccc selcn l.-i revendication 11 , dans lequel les parties epaissies sous forme de bandes presentent une epais- 
seur super icufc do 0.3 °-o a 3 %. 

13. Prnrnrm snirn rune quelconque des revendications 6 a 12 comprenant en outre I'etape consistant a trailer ther- 
30 miquoinnni Ins rubans du support a une temperature allant de 50°C a la temperature de transition vitreuse (Tg) 

du supporl 

1 4. Proccdc oc fnbr icalion d'un film photographique a base d'halogenure d'argent, qui comprend les etapes consistant 

H 
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louinii un support de polyester tel que delini dans la revendication 1: 

trailer thcrmiquement le support de polyester a une temperature allant de 50 3 C a la temperature de transition 
vilrcusc (Tg) du support: el 

deposer unc couche photographique photosensible a base d'halogenure d'argent sous la forme d'un revete- 
-*o mcnl sut Ic supporl de polyesler traile thermiquement. 
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